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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S331Follow-up MRI analyses at 4 years following ACLR in this cohort will
further clarify progressive cartilage loss.Table 1
Prevalence of cartilage defects in isolated ACLR and combined groups compared
with controls
Groups Odds Ratios (95% CI) p
Lateral tibia
Controls 1.0
ACLR 4.1 (1.01 - 16.5) 0.047*
Combined 5.6 (1.02 - 30.5) 0.046*
Lateral femoral condyle
Controls 1.0
ACLR 136.3 (15.2 - 1220.1) <0.001*
Combined 348.6 (28.9 - 4199.1) <0.001*
Patella
Controls 1.0
ACLR 7.2 (0.8 - 63.1) 0.075
Combined 31.1 (2.6 - 375.2) 0.007*
Cartilage defects were adjusted for bone size, age, gender, BMI and MRI scanner
used. *Signiﬁcant difference (p < 0.05). No cartilage defect was found in the
control group at the medial tibia and medial femoral condyle.Figure 1. Normalized cartilage volume in three groups. * Signiﬁcant dif-
ference between the given surgical group and controls. # Signiﬁcant dif-
ference between two surgical groups (p < 0.05). Cartilage volume (mm3)
was normalized by dividing by subchondral bone area (mm2) to the
power 1.5 for dimensional consistency (mm3/mm3), and then data were
adjusted for age, gender, BMI and MRI scanner used.
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Purpose: Obesity and knee OA are among the most frequent chronic
conditions in elderly people. Mechanical factors, i.e. increased body
weight and mechanical loading, fail to fully explain the relationship
between obesity and OA. Recently, pro-inﬂammatory mediators (adi-
pokines) have been identiﬁed, which are secreted by adipose tissue, and
promote articular tissue degradation increase by release of metallo-
proteinases and growth factors. Two recent studies suggested that thigh
intermuscular fat area (IMF) increases with age, and that thigh IMF was
more strongly associated with physical knee function than radiographic
knee OA status, quadriceps area, and BMI. Here we explore the cross
sectional and longitudinal relationship of thigh adipose tissue,speciﬁcally IMF and subcutaneous fat (SCF) area with knee pain,
radiographic OA status, and structural progression.
Methods: Participants were drawn from the Osteoarthritis Initiative
(OAI), an ongoing, multi-center longitudinal cohort study, including
4,796 participants (aged 45-79yrs) with (risk of) symptomatic knee OA.
We selected three cohorts to perform between-knee within-person
comparisons: a) 48 subjects (31w, 17m) with unilateral frequent knee
pain and no pain contra-laterally, but with the same bilateral radio-
graphic OA status (KLG 2 or 3); b) 55 subjects (29w, 26m) with uni-
lateral early OA (deﬁnite osteophytes) and no radiographic OA contra-
laterally (but without joint space narrowing [JSN] in either knee); c) 44
subjects (31w,13m) with unilateral deﬁnitemedial JSN but no JSN in the
contra-lateral knee, and with frequent pain in both knees. Finally, we
compared 23 subjects (16w, 7m) with longitudinal cartilage thickness
loss in MRI over 1-year and radiographic joint space width (JSW) loss
(i.e. progressors) vs. control subjects without structural progressions in
either method (matched by sex, KLG, age, height, BMI and WOMAC
pain). Using baseline MR images at 33% femoral length (distal to
proximal), thigh muscles of the above participants were segmented
manually. A semi-automated algorithm was the used to determine
subcutaneous fat area (SCF) inter-muscular tissue area (IMT), inter-
muscular fat area (IMF), and femoral bone area (all in cm2). In cohorts
b-d, 2-year follow-up images were also analyzed. Differences between
knees (or matched controls), and between baseline and follow-up were
explored using paired t-tests.
Results:Women had approx. 30% smaller femoral areas (FA) than men,
similar absolute IMF, and >2x the absolute SCF than men. When nor-
malized to FA, women had approx. 1.5x the IMF, and >3x the SCF of
men. In women, frequently painful limbs had statistically signiﬁcant
greater IMT (þ4.4%; 95% CI þ0.7,þ8.2%, p¼0.03) and IMF areas (þ4.2%;
95% CI þ0.3,þ8.0%; p¼0.05) than contralateral painfree limbs with the
same KLG. No such differences were observed in men, and no differ-
ences in SCF in either women or men (Fig. 1). No signiﬁcant side dif-
ferences in IMT, IMF, or SCF were found between knees with early vs. no
radiographic OA, knees with vs. without medial JSN, or knees with and
without structural progression. In longitudinal analyses, IMF and SCF
area increased by 3.5%/4.8% in men, and by 0.1%/0.9% in women over 2
years. No signiﬁcant differences were noted between early vs. no OA,
and JSN vs. no-JSN knees. However, men with structural progression
appeared to have greater longitudinal increase in SCF (13.2% [95% CI 4.3,
22%]) than men without progression (-1.9% [95% CI -15, 11%]), and
women with progression greater increases in IMF (11.6% [95% CI -2.2,
26%]) than those without progression (1.5% [95% CI -7,10%]); however
these differences did not reach statistical signiﬁcance given the limited
sample size (p¼0.09 and 0.13, respectively).
Fig. 1. Mean (and 95% conﬁdence intervals [CI] of) side differences in
inter-muscular fat area (IMF) and subcutaneous fat area (SCF) in painful
vs. contralateral painless knees in women and men.
Conclusions: Between-knee, within person comparisons do not reveal
that radiographic OA status is associated with cross-sectional or lon-
gitudinal side-differences in subcutaneous (SCF) or intermuscular fat
(IMF) tissue mass. However, in women, painful knees appear to have
signiﬁcantly greater inter-muscular fat (IMF) than contra-lateral pain-
free knees, and structural progression (i.e. cartilage loss) may be asso-
ciated with greater longitudinal increases of SCF in men, and of IMF in
women.
